ABSTRACT
INTRODUCTION
The coastal lagoons are among the most important aquatic ecosystems in Brazil, being found from the state of Rio Grande do Sul up to the state of Maranhão. These ecosystems are relatively shallow (depth usually less than 5 meters), being exposed to the constant action of winds (Esteves et al., 1988) . Nowadays, many lagoons receive special attention because they are being subjected to an intense anthropogenic action which, not unusually, leads to an extensive degree of degradation caused by eutrophication (Knoppers, 1994) . Factors related to their origin (marine or fluviomarine), to the degree of connection with the ocean and to the kind of influx result in a considerable variety of coastal lagoons. In a typology proposed by Esteves et al. (1983) , lagoons of brackish and clear waters and of brackish and dark waters as well as lagoons of fresh and clear waters and of fresh and dark waters may be found. The total metabolism of an ecosystem is equal to the difference between how much is produced and consumed or respired. Environments with a production greater than respiration during 24 hours period may be considered autotrophic, while environments with respiration greater than production during 24 hours period may be considered heterotrophic (Carmouze et. al., 1991) . The metabolism of the lagoons may differ due to the influx of organic matter and nutrients, among other factors. The analysis of the daily budget of gases such as dissolved oxygen and carbon dioxide may be regarded as an important tool in evaluating the metabolism of these ecosystems, since the dynamics of these gases is directly related to primary production and respiration/decomposition. Therefore, the results of the daily budgets of dissolved oxygen or carbon dioxide point directly to the levels of autotrophy or heterotrophy of the aquatic ecosystems. Among the techniques employed, the evaluation of the daily budget in the body of water as a whole, with samples obtained "in situ", i. e., not incubated, has been used with success (Carmouze et al., 1991; Landim de Souza and Couto, 1997; Paes da Silva and Thomaz, 1997) . In the present study, the metabolism of two coastal lagoons (Imboassica and Comprida) was simultaneously evaluated in a 24 hour cycle. The chosen lagoons differ considerably in their concentrations of dissolved organic carbon, light penetration and primary producers (Tab. 1). (Fig. 1) . The Comprida lagoon (area of 0.13 km 2 ) has dark waters and a depth of 1.8 meters and the Imboassica lagoon (area of 3.26 km 2 ) has clear waters and depth of 1.1 meters. The later lagoon has received an influx of domestic effluents rich in P and N which are, however, retained in the littoral region (Lopes-Ferreira, 1995) . It had a dense stand of Chara sp. during our samplings. The region's climate is AW type, according to the Köppen classification, warm and humid, mesothermic, with heat well distributed throughout the year, with a maximum average temperature of 29.9 o C in February and minimum average of 25.4 o C in July (FIDERJ, 1977) . The greatest amount of rainfall occurs in spring and summer, the smallest being detected in the winter months. According to the classification of Kjerfve (1986) the geomorphological type of these lagoons is "choked lagoons" (Branco, 1998) .
STUDY AREA

METHODS
The light penetration -photosynthetically active radiation -was measured with a Lycor aquatic radiometer. The method used for measuring the metabolism of the lagoons ("free water", according Carmouze, 1994) , is based on the daily curves of the concentrations of total inorganic carbon dioxide and of the dissolved oxygen. This method, introduced in the beginning of the 50's (Odum, 1957; Talling, 1957) , has as main advantages the non-incubation of samples in flasks and the fact that the result represents the communities as a whole (planktonic and benthic) (Knoppes, 1994) . This approach is especially valid in the case of Imboassica lagoon, colonized by Chara sp. The metabolism of the two ecosystems was evaluated with the data obtained in four samplings, realized simultaneously in both lagoons, at 18:00 on 08.19.1997 and at 06:00, 12:00 and 18:00 on 08.20.1997. The simultaneity of the samplings and the proximity of the lagoons, exposed to the same conditions of temperature, wind and solar radiation, favors comparisons between these systems. For estimating the total metabolism of the two lagoons, samples of water were collected at 3 depths in Comprida lagoon (subsurface, 0.8 and 1.5 meters) and at two depths in Imboassica lagoon (subsurface and 0.8 meters). For each sample, the concentrations of total inorganic carbon were determined, according to the procedure described in Carmouze (1994) , and of dissolved oxygen, according to Golterman et al. (1978) . These data were transformed to concentration by surface area (m 2 ) and applied in the BIOLAT program (Carmouze, 1994) . According to this author, the rates of net production or net mineralization registered in a determined period, measured through the method of total metabolism, correspond to the differences between the variations of CO 2 or of O 2 in the water column and the net flows of exchange of these gases in the water-atmosphere interface. The exchanges between the aqueous medium and the atmosphere were estimated according to the Fick's law and the transfer coefficients by unities of time considered the following relationships. The level of autotrophy or heterotrophy of these lagoons was evaluated according to the gas budget through a 24 hour period.
RESULTS AND DISCUSSION
The annual average concentrations of total-P, Kjeldahl total-N and dissolved organic carbon (DOC) obtained in the two lagoons are shown in Table 1 . Imboassica lagoon had higher pH, electrical conductivity and salinity values and lower values of the coefficient of light extinction and of the concentrations of total-P, Kjeldahl total-N and DOC when compared to Comprida lagoon. The higher light penetration (35% of the surface radiance reach the sediment - Fig. 2 ) allows for the development of benthic algae (Chara sp.) at Imboassica lagoon. On the other hand, the high concentrations of DOC in Comprida lagoon affect directly the light penetration, causing the high coefficient of light extinction of this lagoon (Tab. 1 and Fig. 2 ). These differences in the limnological characteristics of these two environments persist throughout the year (Petrucio, 1998) . The sampling period (August) may be considered of low biological activity for this region, due to the lower values of temperature and to the smaller values of solar radiation (Carmouze et al., 1991) . Even so, the concentrations of oxygen and carbon dioxide oscillated considerably due to the biological activity through the nictemeral period. At Imboassica lagoon, a build-up in the oxygen levels and a fall in the total carbon dioxide were registered during the light period (Fig. 3) . This fact was more prominent in the afternoon period (12:00 to 18:00), when the biological activity resulted in a net production of 107.7 mM O 2 m 2 and an uptake of 150 mM CO 2 m 2 (Fig. 3a) . On the other hand, Comprida lagoon exhibited a heterotrophic metabolism even in the light period, with a net uptake of 11.3 mM O 2 m and a production of 52.2 mM CO 2 m 2 between 06:00 and 18:00 (Fig. 3b) . ) 12,2* 4,4* Salinity 10* 3* Total-P (µg/l) 9** 13** Kjeldahl total-N (µg/l) 210** 660** DOC (mg/l) 14,3** 19,1** *daily average of the sampling **annual average (Farjalla, 1998) radiation ( The results of the daily metabolism (biological activity) of the gaseous exchanges between the water column and the atmosphere obtained in the Imboassica and Comprida lagoons are quite different (Tab. 2). Independently of the method used (dissolved oxygen or carbon dioxide), the primary production was greater than the uptake in Imboassica lagoon and the opposite was found in Comprida lagoon. In other words, in the nictemeral cycle studied, the first lagoon had an autotrophic metabolism while the second had a heterotrophic metabolism. Based on a yearly cycle, the coastal lagoons may present all types of energetic budget, from the autotrophic to an entirely heterotrophic metabolism (Carmouze et al., 1991; Knoppers, 1994) . Considering the great inflow of DOC and the reduced light penetration in Comprida lagoon, we may hypothesize that the high degree of heterotrophy found in this study also occurs at other times of the year. The higher penetration of light allied to the colonization by benthic macroalgae in Imboassica lagoon may, on the other hand, propitiate the dominance of an autotrophic metabolism in this lagoon through a seasonal cycle. Nevertheless, we measured only one diel cycle and our results have to be considered with caution. Thus, the carbon budget and the metabolism of both lagoons has still to be addressed considering an entire seasonal cycle. Heterotrophic metabolism has been measured in other coastal lagoons with dark waters (Landim de Souza and Couto, 1997) and seem to be characteristic of this kind of ecosystem. This behavior may be attributed to the influx of allochthonous DOC, as humic compounds, used by the bacterial community, increasing the rates of secondary production (uptake) related to the primary production (Tranvik, 1989) . In oligotrophic aquatic ecosystems with dark waters, for instance, the secondary bacterial production may be up to 8 times greater than the primary production (Tranvik, 1989) . Table 2 -Daily budget of the biological activity and of the gaseous exchanges between the water and the atmosphere, measured by the evolution of the concentrations of dissolved oxygen and of total inorganic carbon. Positive values represent an increase and negative values represent a decrease of the gas in the water. Another fact worthy of note, resulting from the net heterotrophy of Comprida lagoon, is the considerable diffusion of CO 2 into the atmosphere (Tab. 2), which was also shown in other coastal lagoons with dark waters (Landim de Souza and Couto, 1997). Therefore, the importance of these ecosystems for the global budget of carbon dioxide deserves further study.
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